The induction and expression of tetracycline resistance in R+ minicells from Escherichia coli is incomplete, suggesting that some chromosomally mediated function is necessary for the full expression of tetracycline resistance.
Resistance to the tetracyclines mediated by R factors in gram-negative bacteria is a partially inducible phenomenon (1) . We thought it of interest to examine the expression of tetracycline resistance in minicells derived from Escherichia coli, into which an R factor had segregated, in order to gain additional information about the control of tetracycline resistance.
The R factor, FR 1, which confers resistance to the tetracyclines only (3), was transferred to the minicell-producing strain E. coli P 678-54 (supplied by Julian Davies) from E. coli 4018/62 (1) . R+ E. coli P 678-54 was grown to mid-log phase in medium A containing per liter: NH4Cl, 1 g; KH,PO4, 3 g; NaHPO4, 6 g; MgSO4, 130 mg; glucose, 4 g; nicotinic acid, 10 mg; Casamino Acids (Difco), 60 g; and tryptophan, 20 mg. The induction and expression of tetracycline resistance in mid-log phase R+ E. coli P 678-54 and in R+ minicells was assessed by a ["C ]leucine incorporation method (3) . Minicells were separated from the parent cells by the method of Levy (4).
The incorporation of ["4C ]leucine by minicells from R+ and R-E. coli P 678-54 is compared in Fig. 1 . The very small incorporation of label by R-minicells indicates that contamination of minicells by the normal parent cells was negligible, and this was confirmed by microscopy examination. Figure 2 shows that incubation of R+ minicells with 1 ug of tetracycline per ml of medium A at 37 C for 1 h resulted in only a small increase in resistance compared with that produced by incubating the parent culture of R+ E. coli P 678-54 with 1 ug of tetracycline per ml under the same conditions. In other experiments, a concentration of 1 Mg of tetracycline per ml was maintained in the medium throughout the sequential growth periods in Levy's method for preparing minicells from the initial inoculation step through the final penicillin treatment. The minicells thus derived from 194 fully induced parental cells showed a high level of tetracycline resistance, although not as high as in the induced parents themselves (Fig. 2) . In the experiments with separated minicells, we were confident that the diminished resistance to tetracycline was not due to dilution with R- Our results may have relevance to the probable mechanism of R factor-mediated tetracycline resistance which appears to depend on a depressed permeability to the antibiotic involving some change in the cell envelope (2) . It is possible that full expression of R factormediated tetracycline resistance depends on the simultaneous expression of some chromosomedependent function. For example, the gene product(s) of the R factor tetracycline resistance determinant could conceivably modify a chromosomally determined component of the cell envelope before the latter is inserted into the growing envelope. Alternatively, the expression of the R factor gene product may itself depend on insertion into the growing envelope. An inductive phenomenon which requires a growing cell envelope for its full expression is likely to be severely hindered in minicells. Not unexpectedly, however, tetracycline resistance was observed in minicells derived from fully induced parent cells. Nevertheless, we cannot yet rule out the possibility that the transcription and translation of R factor genes are defective in minicells.
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